Idiopathic dilated cardiomyopathy (IDC) is a heart disease of unknown aetiology characterised by impaired ventricular function usually associated with dilatation of the cardiac chambers. In order to test the hypothesis of an immunological cause for the disease at the genetic level, we performed linkage analysis between the putative disease locus and some of the potential candidate genes involved in the immune response or coding for the targets for autoantibodies in a large multigeneration family (63 members) from southern Italy with autosomal dominant transmission of the disease. Twenty-nine polymorphic markers on 18 different chromosomal locations were investigated, including markers linked to the genes coding for the HLA antigens, the immunoglobulin heavy and light chains, the receptors for the immunoglobulin Fc fragments, the subunits of the T cell receptor and the associated CD3, CD4, CD8, and CD45 antigens, interleukins 1, 3, 4, 5, 6, 9, and 11, the interleukin 1 and 2 receptors, and the genes coding for the P, adrenoreceptor, the adenine nucleotide translocator-1, and the cardiac a and P myosin heavy chains.
Abstract
Idiopathic dilated cardiomyopathy (IDC) is a heart disease of unknown aetiology characterised by impaired ventricular function usually associated with dilatation of the cardiac chambers. In order to test the hypothesis of an immunological cause for the disease at the genetic level, we performed linkage analysis between the putative disease locus and some of the potential candidate genes involved in the immune response or coding for the targets for autoantibodies in a large multigeneration family (63 members) from southern Italy with autosomal dominant transmission of the disease. Twenty-nine polymorphic markers on 18 different chromosomal locations were investigated, including markers linked to the genes coding for the HLA antigens, the immunoglobulin heavy and light chains, the receptors for the immunoglobulin Fc fragments, the subunits of the T cell receptor and the associated CD3, CD4, CD8, and CD45 antigens, interleukins 1, 3, 4, 5, 6, 9, and 11, the interleukin 1 and 2 receptors, and the genes coding for the P, adrenoreceptor, the adenine nucleotide translocator-1, and the cardiac a and P myosin heavy chains.
No evidence for genetic linkage to IDC was found at any of these candidate loci. These results indicate that the still unidentified IDC gene maps outside several loci involved in the regulation of immune reactivity.
(JrMed Genet 1994;31:766-771) Idiopathic dilated cardiomyopathy (IDC) is a chronic heart muscle disease of unknown aetiology,' characterised by impaired systolic function usually associated with ventricular dilatation, with a prevalence of affected persons per 100 000 in the USA population.2 Progressive deterioration is common during the clinical course of the disease, with symptoms resulting from heart failure, low output state, and arrhythmia. The disease is usually associated with a very poor prognosis,34 and represents the major indication for heart transplantation in the world. 5 The aetiology of the disease is unknown. A coxsackie virus type B infection, with previous myocarditis and subsequent development of chronic myocardial damage, has long been considered.6 However, the search for enteroviral genomes in endomyocardial biopsies by the extremely sensitive polymerase chain reaction technique has led to disappointing results, allowing several groups, including ours, to rule out the persistence of these viruses in the myocardium as the major cause of the disease. [7] [8] [9] Among the several pathogenetic hypotheses figure (panels B, C, and D) shows the microsatellite amplification results obtained for markers close to the PI adrenoreceptor, the 1 chain of the IL-2 receptor, and the 1 chain of the T cell receptor, respectively.
A pivotal role in the normal immune function, and in its disregulation leading to autoimmunity, is played by the interaction between the T cell receptor (TcR) multicomponent complex and the HLA gene products. 55 The multicomponent protein structure of T cells involved in this function includes the hypervariable oa:1 or y:6 chains of the TcR (which confer antigen and HLA specificity) as well as five other invariant molecules constituting the CD3 complex (y, 6, e, and the 4:; or 4: dimers).56 Furthermore, the coreceptors CD4 (in CD4 T cells recognising the antigen within HLA class II molecules) or CD8 (in CD8 T cells recognising the antigen within HLA class I molecules) participate in this function, together with a specific isoform of the CD45 gene product.56 All the genes encoding for these proteins were included in the list of the candidate genes in this work. The differentiation process of T cells which follows antigen recognition is mediated also by the function of several soluble factors.57 Among these, the genes encoding for the two subunits of interleukin-1 (IL-1) and IL-1 receptor, IL-2 receptor 1 chain, IL-3, IL-4, IL-5, IL-6, IL-9, and IL-11 were included in the study. We also investigated the loci encoding for the immunoglobulin (Ig) heavy and K and X light chains, and those encoding for the receptors for the IgA, IgE, IgG Fc fragments ( Furthermore, some of the investigated markers map in chromosomal regions containing several other genes coding for proteins involved in some immunological functions. These genes, and the corresponding chromosomal markers, are listed in the bottom part of the table. They include white cell differentiation antigens, such as CD1 and CD48 in lq21.3-q23, CD9 in 12p12-pter, CD14, CD49 in 5q22-q32, CD28 in 19q13.3, and several complement components and receptors. The involvement of these genes in the development of IDC in this family can also be excluded.
Discussion
The presence of autoimmune reactivities (namely the production of antibodies or reactive T cell clones against self antigens) has often been invoked to explain the pathogenetic mechanisms underlying several diseases of unknown aetiology, including IDC. These studies are based on the presence of organ specific antibodies or T cells reacting against different In this work, we have investigated the segregation of alleles of several candidate genes involved in the immune function with IDC in a large Italian family by using highly informative microsatellite repeats. Segregation of the disease within this family is consistent with a model of autosomal dominant transmission with age related penetrance."' 45 The gene for the adenine nucleotide translocator-1 is located at 4q35-qter, closely linked to locus D4S 171, where the microsatellite marker is also mapped.43" The less informative results were obtained when testing the gene for IGLK. However, since recent mapping data define the localisation of IGLK on chromosome 2 about 2 Mb apart from CD8,64 the K light immunoglobulin gene cluster can also be excluded from being involved in the development of IDC. The lack of association of these genes with IDC in the family investigated is not surprising, since the data on the serological reactivities against myocardial antigens, although of considerable interest, should be considered primarily phenomenological,6566 and are unable to provide support for an aetiological role of these antibodies in disease development.2267
In conclusion, taken altogether, these data exclude, at least in the large family examined, the linkage of candidate genes involved in immune reactivity with disease transmission. It is likely that only the extension of linkage studies to other regions of the genome will eventually lead to the identification of the gene primarily involved in the development of IDC.
